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To Whom It May Concern: 

BE IT KNOWN that We, Tetsuva KU5ANO, Seiji TERA2AWA, 
Kotaro KOIDE and Masashi HASEGAWA, citizens of Japan, 
residing respectively at 338-16, Tomisawa, Susono-shi, 
Shizuoka, Japan, 4 89-1-501, Shimotogari, Negai zumi-cho, 
sunto-gun, shizuoka, Japan, 3B1-1-A2C1, Toya, Numazu-shi, 
Shizuoka, Japan and 4-22-211, Ebara-cho, Numazu-shl, 
Shizuoka, Japan, nave made a new and useful improvement 
IB "TONER BOTTLE AND ELECTROPHOTOGRAPHIC APPARATUS USING 
THE SAME" of which the following is the true, clear and 
exact specification, reference being had to the 
accompanying drawings. 



TONER BOTTl-E AND ELECTROPHOTOGRAPHIC APPARATUS 

USING THE SAME 



BACKGROUND OF THE 

Field of thfi Invention 

The present invention i-elates to a copier, facsimile 
apparatus, printer or similar electrophotographic image 
forming apparatus, a toner Bottle to be packed with toner, 
or developer, for the apparatus/ and a method of molding 
the toner bottle. 

Description of the B a. <?T* ground Art 

An electrophotographic apparatus is conventional 
that forms a latent image on a photoconduct i ve element, 
develops the latent image with charged toner, and then 
txcujsf er s the xesulLinq toner image to a sheet. Usually, 
a toner crmtai-ner storing the tcm^.r is mounted to the 
apparatus . When the toner container runs out of the toner, 
it is replaced with a full toner container. Vaxiuus kinds 
of toner containers have been propn.^ftd in the past, and 
each replenishes toner to the developing section of the 
apparatus in a particular manner. 

As for a mechanism for discharging toner, toner 



2 



containers are generally classified into two types, i-e., 
one that has agitating and discharging means thereinside 
and one that does not include such means, but is rotatable 
about its axis. 

Japanese Patent Laid-open Publication No* 7-20705, 
lor example, discloses a rotation type of toner bottle to 
fre mounted to the apparatus in a horizontal position. The 
toner bottle is rotated about its axis by drive means 
included in the apparatus, replenishing toner to the 

apparaf.tiR. This toner bottle has a.lreftriy hRftn put on the 
market. The toner bottle has a mouth smaller in diameter 
than a body. Part of the toner bo L Lie bulges out inward 
from the inner surface of a shoulder, wharrh is formed at 
one end of the bottle where an opening is present, toward 
the eUytJ ol Lhe openinq. The bulging portion callows toner 
to be stably delivered from the toner mottle. 

The problem with a toner bottle of the type taught 
in the above-mentioned document is that the drive means 
exerts a strong stress over the entire toner bottle when 
rotating the bottle. As a result, the toner leaks or flies 
about via the toner outlet of the mouth during operation 
due presumably to the stress. 



SUMMARY Qr THE INVENTION 

It is a first object of the present Invention t.o 
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provide a toner bottle free from unexpected toner leakage 
during operation. 

It is a second object of the present invention to 
provide a toner bottle capable of desirably delivering 
toner despite a stress ascxibable to drive means and 
needing a minimum amount of material. 

It io a third object of the present invention to 
pxovide a method ol producinq a Loxiei bottle achieving the 
first and second objects - 

It ic a fourth object of the present invention to 
provide a toner bottle packed with tunex <iud dn image 
forming apparatus np*»rahl* with the toner bottle. 

A hollow / cylindrical toner bottle of the present 
invention dischax yes Lonex sluxed therein when mounted to 
an electrophotographic image forming apparatus in a 
substantially horizontal position and then rotated about 
its axis. The toner bottle is made up of a mouth including 
a toner outlet and a cylindrical wall, and a body Includinq 
a circumferential wall and a bottom. The mouth is formed 
by injection molding. The outer circumference of the 
tnnftr out. Jet. has ci rrnJarity or 0.7 mm or below, 

A method of producing the above toner bottle amd an 
image forming apparatus using the toner bottle are elso 



ftPTrr py.srRTPTioN or T ra drawings 

The above and other objects, features and advantages 
or the present invention will become more apparent from 
the following detailed description taken with the 
accompanying drawings in which; 

FIG. 1A is a sectional side elevation showing a toner 
bottle embodying the present invention/ 

FIGS. IB and 1C are sections each showing a specific 
configuration or a tubular body, which may be fitted on 
a mouth included in the illustrative eTnbodimp.nt; 

FIG . 2 is a view showing lugs formed on a circular 
flange included in the illustrative embodiment.; 

FIG. 3 is a side elevation showing a cnnvp.nt i nna 1 
toner bottle including positioning lugs; 

FIG * 4 is a side elevation showing a specific 
reinforcing structure included 3 ri t.h« i llustrative 
embodiment ; 

FIG. 5A is a side elevaLion shutting a bulging portion 
included in the illustrative embodiment ; 

FIG. SB ic a front view of the bulging portion; 

FIG. 6A is a side elevaLion showing another specific 
configuration of the bulging portion; 

FIG. 6B is a front view associated with FIG. 6A; 

FIG. 7 is a sectional side elevation showing 
essential part of an alternative embodiment of the present 



invention; 

FIG. 6 is a view showing an axial recess formed in 
a spiral rib; 

FIG . 0 is a fragmentary section of a modification 
of a mouth included in the embodiment of FIG. 7; 

FIG. 10 is a view showing a specific r.onf iguraf.ion 
of an injection molding machine; 

FIG. 11 is a fragmentary secliuji showing a cap fitted 
in the mouth; 

FIG. 12 io d view showing another specific 
configuration of the cap provided with a seal fuxmed of 
unwoven cloth; 

FIG. 13 is a perspective view choving a modification 
uf the cap; 

FIG. 14 is a view showing the ha.sic coniiguration 
of a preform; 

FIGS. ISA aaid 15B are views demonstrating a sequence 
of steps for forming a toner bottle in accordance with the 
present invention; 

FIG. 1C is a view showing a slidfer for forming the 
bulged portion of the present invention; 

FIG. 17 is a perspective view of a preform for formring 
a tuner bottle in accordance with the present invention; 

nc;. 1 R is a view showing a mold for biaxial blow 
molding, which is used to produce a toner bottle of the 



present invention; and demonstrating a molding method 
using the mold; 

FIG, 19 is a view for describing a problem arising 
when the toner bottle of FIG . 1G including a projection 
is formed; 

FIG. 20 is a fragmentary enlarged view of the mold 
shown in FIG. 10,- 

FIG. 21 shows the desirable dimensions of a preform 
used to produce a toner bottle by biaxial blow molding; 

FIG, 22 is a view demonstrating how the angular 
position of a preform, which Includes a flange, is adjusted 
before being introduced in a mold; 

FIG. 23 shows another specific configuration of a 
stretch pin; 

FIG. 24A is a front view showing ribs in accordance 
with the present invention that plays the role of drive 
transmitting means ; 

FIG. 24B is a Rftr.t.inn of the ribs; 

FIG • 25 ie a view showing a mold for molding the 
preform; 

tik. 7 6 is a side elevstinn nf rhp mouth of a toner 
bottle in accordance with the present invention; 

FIG. 27 is a perspective view of the mouth; 

FIG . 2B is a perspective vi i*w shnwang a specific 

device for crushing a toner bottle in accordance with the 



preserve Invention; 

FIG. 29 is a side elevation of the crushing device; 

FIG. 30 is a perspective view showing a toner bottle 
formed witn an air bent that Is closed by a XilLex-; 

FIG. 31 is a vertical section showing the toner 
bottl.o of FIC. 30; 

FIGS. 32 and 33 are tables each listing uh« itt^ults 
of a particular performance test. 

ffFiFCIRTFTIPN OF THE FfiftFEfifiFiP TTMPQDTMENTS 

To rjp.r.t.P.r understand the present invention, Jbriet 
reference will be made to a conventional toner bottle of 
the type taught in previously mentioned Laid-open 
Publication No. 7-2070h. As shown in i'lG. 1A, the 
conventional toner bottle includes an elongate body 17 
implemented as a bottomed, hollow cylinder. A short mouth 
16 protrudes from one end of the body 17 in the axial 
direction of the body 17 . A singl* spiral rib 19 protrudes 
radially inward from the circumferential wall of the body 
17, promoting the discharge or toner stored in the body 
17. The conventional toner bottle does not include a 
flange 10b f which will be described specifically later. 

The mouth 18 h*s a tonpr outlet and a cylindrical 
wall. The toner bottle is laid down and then set in an 
elecLrophotoyiauhic apparatus with the end of the 



Cllnorical »a" d* «- mouth - ith * =* lind * 1 " 1 

-.^.alntMaPPK"™- The ensraglng 
enoaging portion included in the app 

portion is generally *- « • «™*-"- 

ositl o, the toner bottle i- — < -out its - « 
order to discharge the tenet vie the toner outlet The 
te n.r is toon delivered to . developing section xncluded 
in the apparatus. 

i adhered to Lhe iiu.ex 
usually, an elastic seal is adhereo 

surface of the engaging portion of the apparatus in order 
« insure en^ clo.e e.ou.h to prevent the tone, - 
le aKlng. in Practice, however, the toner often lea- v« 
t" .Lac. hetween the engaging ^« - the ^ 

^ toner bottle, 

du . to repeated rotation ox the ton 

» ™,vtn e inside or -he apparatus but also 
contaminating not only the insure 

...„ = The cause of the leak and 
the area around the apparatus . The c 

before a measure against the lea, has not he.n reported 

y6t ' Further. 1n the toner nettle of the type shown in 

PIG. 1*, the hody S is provided with a -.11 thickness 

qr „te< than 1 - increasing mechanical strength 

• .trees *scrib»b)« to drive means, which 

.gainst an ,ntense stress a 

causes the toner bottle to rotate. Such at 

the body 5 needs a great amount of material and is therefore 

undesirable from the resource savin, standpoint. 

we inducted a series of researches and experiments 
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fox finding the cause of toner leakage stated above . Today, 
the cjrain size of toner is as small as 9 mu ox so dnd is 
still decreasing. It was experimentally round that a 
small gap appeared between the cylindrical wall of the 
mouth beinq rotated and the cylindrical engaging portion 
of the apparatus, causing fine toner grains to leak. it 
was al3o found that the major cause of cuch toner leakage 
is Ihe cuiiriyuiaLion of the Louex outlet of the mouth. 
"Extended researches and evperimftDts showed that the 
adjustment of the accuracy of the cylindrical toner outlet 
was the Xey Lo Lhe solution of Ihe etbove problem. 

The present. invention pertains to a hollow, 
cylindrical toner bottle of the type being mounted to an 
electrophotographic, image forming apparatus in a 
substantially hori ?,onta.l position and configured to 
discharge toner stored therein when rotated about its axis . 
In accordance with the present invention/ the toner bottle 
has a body and a mouth made up of a hollow cylindrical wall 
and a toner outlet* The body is made up of a 
circumferential wall and a bottom. The mouth is formed 
hy injection molding. The toner outlet of the mouth has 
circularity of 0.7 mm or less. The toner bottle with this 
configuration was found to be far more desirable than the 
comrentinna I toner hott.J e as to toner leaXage. The 
circularity should more preferably bo 0.4 mm or less, as 
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determined by experiments . The term xx circularity" rcf ere 
to a value produced by measuring the maximum and minimum 
outside diameters of the toner outlet and then subtracting 
the latter from the former. 

The crux or the present invention is that the toner 
outlet has circularity of 0.7 mm or less, as stat.ftd above. 
Therefore, a tubular member that forms a toner outlet with 
such a degree of circularity may even be produced by 
injection molding beforehand and then fitted nn r.he mouth, 
ae will be described hereinafter. FIGS • IB and 1C «ach 
show a particular configuration of Lhe tubular body. As 
shown, tubular bodies 18-2 and 1 R-3 each are fitted on a 
portion 16-1 contiguous with the body of the toner bottle, 
lox-iuiny Lhe uiuuLh. The Lubular budies 18-2 and 18-3 have 
end portions al-al and bl-b2, respectively, each having 
circularity of 0.7 nun or Ices. In this case, the portion 
18-1 uontiyuuu^ wi Lh Lhe budy does not have to be formed 
£>y infection molding or provided with circularity of 0.7 
mm or less. 

Injection molding allows the circularity of the 
ronnfh to hp. p.a«;i }y arijnstp.ri and causes resin to form a 
minimum of burr around the toner outlet . Usua} } y, the g«tp. 
of a muld Lul inLxoducixig uiolten resin leaves its mark on 
a molding produced by jnjervMnn molding. 

In accordance with the present invention, the toner 
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bottle may additionally include a flat flange surrounding 
the cylindrical wall of the mouth and substantially 
perpendicular to the axis of the cylindrical wall. Some 
different functions may be assigned to the flange- The 
flange may be circular or polygonal/ as desired. The 
riange may be used to position the toner bottle relative 
to an electrophotographic image forming apparatus wh«n r.h« 
former is mounted to the latter- More specifically/ "the 
riange has a circumf erential edge servinq the aJbuve 
function when circular or has corners sftrving the same 
function when polygonal. Further/ when the flange is 
polygonal/ the vert exes of the pulygon must lie 
substantially on the same circle; the polygon should 
preferably be a regular polygon. 

Referring again to FIG. 1, a Loxiei bottle embodying 
th* prp.flftnf. invf.ntann will be described. As shown, the 
toner bottle includes the previously mentioned circular 
flange 10b sur luundiixy the cylindrical wall of the mouth 
Ifl. Generally, among tnn*r bottles, some are exclusively 
applicable to particular types of image forming 
apparatuses while some are applicable to image forming 
apparatuses in general. Some image forming apparatuses 
therefore lack a structure for positioning the toner 
bottle with the flange 10b. In this sense, the toner 
bottle with the flange 10b is applicable even to an image 
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forming apparatus lacking the above structure only if the 
Luner outlet satisfies Lhe previously stated condition as 
to circularity. To p.xhihU. r.hp. positioning function, the 
flange 10b should preferably have a diameter matching with 
the diaxuetex ul Lhe body 17. 

The toner borti* of r.ne. type disclosed in Laid-op«n 
Publication No. 7-20705 and put on the' market includes a 
bulging portion, which will be described later, bulging 
inward trom the circumtftrential wall of the body. Three 
or more lugs protrude around the bulging portion and 
constitute a positioning portion for positioning the toner 
bottle relative to an electrophotographic image fox-mi uy 
apparatus. The toner bottle of the present jnvenHnn may 
also include such a positioning portion. 

In accordance with the present invention, the axis 
of the positioning portion mentioned above and the axis 
of the circular toner outlet have as small ^coaxiality" 
as possible for obviatinq Loxier leakage. The term 
^coaxiality" refers to a deviation (mm) between the axis 
of the positioning portion and that of the toner outlet, 
as will be described more specifically later. The 
coaxiality should preferably be about 1 .0 mm or less, more 
preferably about 0.7 mm or less. Such coaxiality is 
particularly effective when the positioninq poitiun xaay 
be implemented by the flange 10b close to the toner outlet. 
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The conventional toner bottle with the bulging 
portion has coaxlality as great as about 1.2 mm. The 
flange 10b constitutes a particularly ettective 
positioning portion when provided with a polygonal shape. 

FIG. 2 shows a specific circular conliyuxaticm of 
the flange 10b. As shown, three lugs A (nnJy two are 
visible) extend radially outward from the flange 10b. The 
lugs A allow the toner bottle to be easily &et in an image 
forming apparatus- For accurate positioning, the lugs A 
should preferably be positioned on the came circle. More 
than three lugs are difficult to form on the conventional 
fyp* rjf t.onp.r bottle because. th« toner bottle lacks in 
molding accuracy. 

FIG. 3 shows a conventional toner bottle formed with 
positioning lugs B. As shown, the positioning lugs B are 
not positioned on a mouth, but positioxaed on part of the 
body adjoining the mouth. 

The flange 10b may be formed with/ e,q., ribs ox lugs 
for imparting rotation to the toner bottle. Further, the 
flange 10b may be painted in a particular color indicative 
nf thp kind nf fh* fon«r storftd in the toner bottle. The 
flange 10b may be molded integrally with the cylindrical 
wall of the mouth or may be produced beforehand and then 
fitted on the cylindrical wall, as desired. 

We achieved the second object stated earlier also/ 
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as will be described hereinafter. In accordance with the 
present invention, Lhe circunif exeutial wall of the toner 
bottle is as thin as 1 mm or less and therefore, needs a 
minimum amount of material* Further, part of the 
circumferential wall is reinforced so as tu withstand a 
Rt.rn.sA r.onf 1 minus ly applied from the drive means to the 
toner bottle during operation- The toner bottle can 
therefore maintain its Lunex feeding function and do.es not 
break not. only during operation but. also before and after 
use. The function required of the toner bottle is 
achievable even when Lhe above wall thickness is about 0.2 
mm to 0.5 mm. Experiments showed Thar the toner bottle 
of the present invention halved the amount of material 
required, compared to the conventional toner bottle* 

The toner bntt.J r with such a thin wall saves the 
material and allows a person to see its content through 
the wall by eye. In addition, the toner bottle can be 
crushed when emptied. In fact, when the empty Lunex bottle 
formed of PET (polyethylene terephthsO at <*} nr PP 
(polypropylene) was compressed by hand in the radial 
direction, . it was crushed in the radial direction. 

A toner bottle embodying the present invention will 
be described hereinafter. Because the illustrative 
embodiment is identical with the configuration taught by 
Laid-open Publication No. 7-20705 as to basic structure, 
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it will bo described with reference again be made to FIG. 
1A. As shown, the toner bottle, generally 13, includes 
the elongate body 17 Implemented as a bottomed hollow 
cylinder- The short mouth 16 protrudes from one end of 
the body 1"? in the axial direction of the body 17. 

The dimensions of the portions constituting the 
toner bottle are dependent on the desired size ot the. tnner 
bottle. In the illustrative embodiment, the toner outlet 
or the mouth has the maximum outside diameter of about 4 0 
mm. The cylindrical wall of the mouth is 2.5 mm to 2 . b 
mm thick and 15 mm to 35 mm long. The body 17 is 200 mm 
to 500 mm long and has an outside diameter of 50 mm to 100 
mm. The cylindrical wall mates with the engaging portion 
of an image forming apparatus over a length of 5 mm or so 
although it is also dependent on the overall configuration 
of the. fnnp.r bottle. . 

The flange 10b provided on the mouth has a diameter 
ol about 30 mm ui above and a thickness of 1 mm to 3 mm. 
The flange. 10b should preferably be positioned at a 
distance of 10 mm to 30 mm from the toner outlet. The 
diameter of Lhe flange 10b should preferably be matched 
to the outside, diameter of the body 17 in order to 
facilitate positioning. Further, the diameter of the 
flange 10b should preferably be greater than the diameter 
of the toner outlet by 3 mm or more from the positioning 
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and production standpoint* 

In the toner bottle or the present invention, the 
mouth and body may be molded integrally with each otfter 
ox may eltem&tively be separated from each other at a 
position that does not disturb the function of the toner 
bottle. The mouth and body produced separately trom each 
other will be connected together by a tape, screw-thread 
or similar means. This separable structure allows the 
mouth and tube to be separated and then washed for reuse. 
For example, the mouth and body may be respectively formed 
by infection molding and another method and dealt with as 
separate parts- Particularly, the mouth and body should 
preferably be molded integrally with each other, but 
separable at the buuudaxy between the mouth and the body. 
This not only reduced the number at parts and therefore 
production cost, but also enhances the function of the 
toner bottle. 

various additional conditions for improving 
performance required of the toner bottle will be described 
hereinafter. The toner bottle of the illustrative 
pjcabodiment may also be formed with a single spiral rib 19, 
as shown in FIG. 1A. The rib 19 allows the toner t.a be 
discharged from Lhe tuner bottle along the rib 19A despite 
that thft tnnp.r hottle is laid down in an 

electrophotographic image forming apparatus. The toner 
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bottle may be formed with two or aorc ribs for increasing 
mechanical strength, if desixed. FIG . 4 shows a specific 
ronf i rpjrar i nn in which the toner bntr.le. is formed With two 
spiral ribs 19 identical in pitch with each other. The 
angle between each lib 19 ami the axis of the toner bottle 
should preferably he b° and 3U C . 

As also shown in FIG. 4/ part of the circumferential 
wall of the body 17 adjoining the mouth 16 sequentially 
bulges toward the axis ot the toner bottle 13 over 
approximately one half of the circumference. The bulging 
portion, labeled 20, is contiguous with the spiral ribs 
IS and protrudes toward the axis of the toner boLlle 13 
over the inside diameter of the mouth 18. With this 
configuration, the bulging portion 20 contributes to the 
stable delivery of the toner from the toner bottle 13. 

More specif ically, after the toner hot.tiJ e 13 has been 
set in the apparatus in a substantially horizontal 
position, it is caused to roLale <*bout its axis. As a 
result, the ribs 19 drive the toner inside the toner bottle 
13 toward the mouth 18, The bulging portion 20 adjoining 
the mouth 18 moves the toner toward Lhe axis or center of 
the toner bottle 13. Finally, the toner accumulated on 
the bulging portion 20 slides down to the toner outlet of 
the mouth 18. FIGS . 5A, SB, 6A and 6B demoxits Lxate such 
a function of the bulging portion 20. In these figures, 
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arrow A as indicative of the direction of rotation of the 
toner bottle 13 while the mouth 16 is illustrated in a 
simplified form. 

FIC. 7 chows another specific configuration of the 
5 toner bottle 13- As shown, one or more straight ribs 69 
protrude from the inner surface nf the body 17 toward rhe 
axis of the bottle 13. The straight ribs 89 extend in the 
axial direction of Lhe Lower bottle 13 across the two spiral 
ribs 19. The straight ribs BS turther increase the 

10 mechanical strength of the toner bottle 13. This is a 
specific form of the reinforcing structure unique to the 
i 1 1 nstratlvfi e/mboriiTnpnt - 

FIG. 6 shows still another specific configuration 
ol the toner buttle 13. As shown, a plurality of ribs 99 

16 protrude, from fh* bntt.nm of a recess, which is formed on 
the outer surface of the body 17 and reciprocal to the rib 
19. The ribs 99 provide the toner bottle 13 with 
additional mechanical strenqth. This is another specific 
form of the reinforcing structure unique to rhe 

20 illustrative embodiment. 

Tn inr.rp.asft thP. mechanical strength of the toner 
bottle 13, the circumferential wall of the body 17 itseir 
may be made white or whitish (clouding hereinafter) , as 
win bA rlRscribed specifically later. Cloudinq not only 

25 increases the strength of the clouded portion, but also 
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stabilizes dimensions- This is presumably because the 
material constituting the wall itself becomes 
semicrystalline . Presumably, the tone varies from 
whitish to white in accordance with the degree of 
semicrystallization. 

FIG. 9 shows a modification of the toner bottle 13. 
As shown, the mouth 18 is flared outward to smoothly guide 
toner T from the mouth 18 toward a toner inlet 21 included 
in the image forming apparatus. Of course, only the inside 
diameter of the mouth 16 may be sequentially increased 
toward the outside of the toner bottle 13. 

Resins applicable to the toner bottle 13 of the 
present invention will be described hereinafter. While 
any suitable resin is applicable to the tonex 1 bollle 13, 
use is made of, e.g., PET, PE (polyethylene), PP or 
polystyrene. Among them, PET is particularly useful when 
il cuxues Lv Lhe Loner bottle of the present invention 
needing accurate molding. The resin should preferably 
have mold shrinkage of about 4/1000 to 6/1000 from the 
molding accuracy standpoint . The mold shrinkage refers 
to » ratio of the sire of a molding rn that of a mold. 
Further, the toner bottle may be formed of a mixture of 
the above resins or a copolymex - containing them. 

The tmnpr i$ »pf rn ftl p.r.troKtatically adhere to the 
inner periphery of the toner bottle 13 during operation- 
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In light of this, an anti-static agent may added to the 
material of the toner bottle 13, This successfully 
reduces the amount of toner to remain in the Lonex- buLLle 
13 when the bottle 13 is emptied. Th3 s 1s a J so true when 
& a mixture, which will be described later , ie used for the 
toner bottle 13. 

Assume that the toner bottle 13 is formed of a mixture 
of PET and another substance, eg-, PE . Then, PE should 
advantageously be added to PET by 2 wt% to 10 wt%. The 
10 PF.T and PKTnixrnrfi provide* rh* p.ntire toner bottle 13 with 
whitish, glossy tone. This not only protects the toner 
from deterioration by inLex ctspting extraneous light, but 
also provides the toner bott.Je. 13 with attractive 
appearance . 

15 The mlxLuLre u£ FET aiid another resin ie introduced 

in an injection molding machine in order to prodaue a 
preform. 2n this case, the resin other than PF.T may be 
pell eti zed beforehand and then mixed with .PET . Although 
the pelletized resin renders the toner boLLle 13 slightly 

20 opacjue, opaqueness desirably protect s th*» toner stored in 
the luijex buttle 13 from deterioration. 

for the toner bottle 13, use may be wade of resin 
reclaimed from used products collected on the rnarteet or 
wasLes available from a factory. However, rcein reclaimed 

25 from various kinds of, e.g./ PET bottles is irregular in 
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characteristic and unstable from th© molding standpoint. 
It is therefore desirable lu mix virgin resin of the some 
Jcjnri as reclaimed resin with th« reclaimed resin. The 
mixture ratio of virgin resin to reclaimed resin is 
dependent on Lhe applies Lion and the condition and 
duration ot storage nf the> reclaimed resin. 

Reclaimed resin or a mixture of reclaimed resin and 
virgin resin of the same kind is applicable to a preform 
that is used tor hiaxiaJ , xt.r&t.ch blow molding, which will 
be described later specifically. However, a reclaimed 
material usually contains resins with low stretchability 
and is apt to lower metal transferability, making li 
difficult to produce a toner bottle having a scpho sti cat^d 
configuration. In light of this/ an adequate amount of 
plasticizer that enhances stretchability may 
advantageously be added to the reclaimed material b*f"nre 
the reclaimed material is introduced into an injection 
molding machine. A phthalic plasticizer is desirable 
among others . 

Furthcr# a mixture of reclaimed PET and resin other 
than PET, e.g., olefin resin is another material 
applicable to the toner bott3e of the present invention. 
This mixture renders the toner bottle opaque and protects 
the toner stored in the bottle from deterioration 
aecribable to extraneous light. 
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When use is made or a mixture ox a reclaimed material 
and virgin resin different in kind from the reclaimed 
material, it is preferable to odd a plasticizer to the 
virgin resin ctnd pelletize the xesulLixjy iui*Luxe 
t)etorehanri. This facilitates the mixing of the reclaimed 
material and virgin resin , 

FIG. 10 shows a specific system lox juiAijiy PET and 
resin other than PET. As shown, the system includes a 
hopper dryer assigned to PET, sx hopper dryer 102 assigned 
to a reclaimed material or resin other than PET with or 
without a plasticizftr, a hopper 1 03, a r.y.1 inder 104, a screw 
105, and a no22le 106. The screw 105 in rotation 
pulverizes and mixes the materials collected in the hopper 
103 from the hopper dryers 101 and 102. At the same time, 

the materials being pulverised are caused to melt by heat. 
The resulting molten mixture is extruded via the nozzle 
106 toward an infection molding stage not shown. 

Speci f i c configurations of a cap that stops the monrh 
18 of the toner bottle 13 will be described hereinafter. 
PIG. 11 shows a cap 50 formed with an air vent 51. A piece 
of open-cell sponge 52 is fitted, in the cap £0 to play the 
role of a filter. The open- cell sponge 52 allows air to 
pass therethrough, but intercepts the toner packed in the 
toner bottle 13 . When the toner bottle 13 is crushed after 

running ouL ol the tuner / the air vent 51 and sponge 52 
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prevent the toner lert in the bottle 13 rrom being blown 

out . 

FIG. 12 shows another specific configuration of the 
cap 50. As shown, the cap 50 is formed with a recess facing 
outward. A seal 54 implemented by unwoven cloth is adhered 
to the cap SO in such a manner as to close the air vent 
51. 

T.aid-ppen Publication No . "7-20705 mentionftri earl i*r 
teaches a system for automatically removing a cap from a 
new toner bottle and agaixi fitting Hie Tuiuter on the latter. 
Specifically, a collet chuck built in an image farming 
apparatus removes a cap from a toner bottle newly set in 
lh« apparatus. When the toner bottle is emptied, the 
collet, chunk again pushes the. cap into the toner bottle. 
FIC. 13 shows a modification of the cap 50 configured in 
consideration v£ Lhe above system. As* shown/ the cap 50 
includes a lug b3 to be chucked by the collet chuck. 

Hereinafter will be described a method of producing 
the toner bottle of the present invention ♦ The toner 
bottle of the present invention consists ot the mouth and 
body that are molded integrally with each other or 
separable from each other*, as stated earlier* The crux 
i s that at I east the mouth porti nn be produced by infection 
molding. To make the mouth and body separable, there are 

produced only tne mouth or the mouth and suitable part of 
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the body by injection molding and the entire or the rest 
of the toody. 

Further, a tubular body whose circularity is 0.7 mm 
or less mey be produced by inaction molding beforehand 
and then titted on the mouth, as described previously. in 
this case, at least the tubular body should be formed by 

injection molding- 

The method to be described assumes the Loner bottle 
having the mouth and body molded integrally with each other 
and including the circular flange and biaxial, stretch 
b Xow molding by way of example. While biaxial, .Lr-Lch 
blowmolding is f aasible for the toner bottle of the pr«s*nt 
invention needing molding accuracy, it may, of course, be 
replaced with any other suitable molding method. 

Biaxial, stretch blow molding consists ot a preform 
molding step and a stretch, blow molding step . The preform 
molding step molds a preform of resin by injection molding . 
Th- ,tr,tr.h, blow ™«idl»g nt.mp sortens the preform 
(parison) removed from a mold by heat and then subjects 
it Lo blow molding and sLreLching. The mouth portion of 
the preform directly turns out the mnnt.n of the toner bottle . 
Therefore, the mouth portion of the preform should 
preferably be molded by injection such that it satisfies 
the condition required of the mr>uth. 

FIG. 14 shows the basic configuration of a preform 
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10. As fihown, the preform 10 is made up of a mouth portion 
10©/ a support ring pur Lion 10b, and a stretch blow portion 
10c. The mrvuTh portion 10a and support ring portion 10b 
essentially constitute the mouth and flange of the toner 
bottle of the present invention, respectively. It rollows 
that circularity and coaviaility stated earlier are 
substantially determined by the molding accuracy of the 
preform 10. In this sense, a mold for injection molding 
is the point, i.e., it is necessary to adjust: a mold in 
such a manner as to form a mouth having the desired 
circularity. This is also true wi Lh codxitili Ly . To 
protect the mouth portion and support ring portion of the 
preform 10 from deformation, it is neceeeary to soften the 
preform 10 by heat before it is fully cooled off. 

To soften the preform 10 by heat, a plurality at 
portions of the preform 10 are heated at different 
temperatures matching with the configuration of the toner 
boLLle with the preform 10 being rotated about its axis. 

After the above portions have been softened to different 
degrees, the preform 10 is subjected to 3tretch blow 
moldinq . 

More specifically, as shown in FIG. 15A, the stretch 
blow portion 10c of the preform 10 is heated at positions 
No. 1 through wo. 6 at different temperatures. The 
prerequisite with the present invention is that the 
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temperature of the preform 10 Dust after heating be higher 
than the glass transitinn point of resin. The preform 10 
should preferably be cooled little by little after heating 
and then subjected to stretch bluw molding befoxe iL is 
fully cooled off. 

PET, for example, has a glaes transition point of 
about 7 6°C, so that the preform 10 is hetited **t * IwupeiaLuie 
higher than 7 6°C. when the .preform 1U is heated at. a 
temperature lying in the range of from 65°C to 100°C, it 
easily stretches in the axial direction (lengthwise) and 
implements a thin wall. On the other hand, when the 
preform If) ns heated at a temperature between 105°C and 
115 D C, it ic clouded and stretches little in the axial 
directiuii while easily stretching in the circumr erential 
direction, implementing a thick wall . More specifically, 
even when the surface temperature of the preform 10 is high 
after natural cooling, the preform 10 stretches little in 
the axial clirp.r.tinn if crystallized and consequently 
stretches in the horizontal direction. The heating 
temperature should Lherefore be selected in accordance 
with f.hft r.onf i rjmration of the toner bottle. The trunk 
portion, for example, is heated at 8S°C to 100°C while the 
bulging portion is heated at 105°C to 115°C. The clouded 
portion has high mechanical strength and is particularly 

desirable for the portion of the toner bottle LliaL needs 
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high dimensional stability and high mechanical strength. 

In the biaxial, stretch blow molding step to follow, 
the preform 10 is introduced into a mold and coupled uvei 
<i uciixier pin- Compressed air is blown into the prerorm 
1(1 in order to strongly stretch the preform 10 except for 
the root portion in the circumferential direction. At the 
same time, a stretch pin presses the preform 10 toward the 
bottom in the axial direction. As a result, a stretched 
portion sequentially extends from the mouth portion of the 
toner bottle toward the bottom of the same like an elongate 
balloon wni 1 e a non-stretched portion adjoining the bottom 
sequentially decreases. Finally, the preform 10 is 
stretched up tu the bottom, forming the toner bottle having 
the target conf igurati on . 

The flange should preferably have an outside 
diameter of about 30 aim ox above and a thickness of 1 mm 
to 3 mm, as stated earlier. The support ring portion 10b 
is mechanically fixed in place within the mold so as not 
to be blown off by compressed air. At this instant, the 
mechanical restraint and the thic)cness or the outside 
diameter of the support ring portion 10b should preferably 
be .adjusted in such a manner as to prevent the portion 10b 
trom hp.jng deformed or inclined. Flirt her, an R- or a 
C-curfocc should advantageously be formed between the 
cylindrical wa3 1 of the mouth portion and the support ring 
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portion 10b lor freeing the portion 10b from deformation 
or inclination- 
Biaxial/ stretch blow molding will be described more 
specifically with reference to FIG. 15B. As shown, the 
preform 10 is set on a carrier pin 12 and heated by a heater. 
Subsequently, the preform 20 is introduced into a mold 11, 
i.e., a cavity between a pair of side halves 14 and 15. 
After the side haJv^s 14 and IS have been dosed, a stretch 
pin SP is inserted into the preform 10 via the mouth portion. 
In this condition, compressed ail is sent into the preform 
10 via a blow pin 12 whilp the stretrh pin SP is r.nuAAri 
to stretch the bottom of the preform 10. At this instant, 
the stretch pin SP is moved back az*d forth along the axis 
of the preform 10, thereby stretching the preform 10. 

Subsequently, the side halves 14 and 15 arc opened 
while a bottom mold is moved away from the bottom 13a of 
the toner bottle 13 in order to produce the bottle 13. 
During thp sequence of steps, the temperature and position 
of the heater, the pressure of compressed air and the timing 
of movement of the stretch pin SFmaybe suitably controlled 
in order to set up optimum conditions. 

The side halves 14 and 15 respectively include 
relatively thicX projections 15a and 15b adjoining the 
support ring portion 10b of the preform 10. The 

projections 15a and 15b form the base portion 18a of the 
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toner bottle 13 and a shoulder 22 contiguous with the base 
portion 18a, as shown in FIG. 1A. 

FIG. 1C shows a slider 25 that iaay be used to form 
the bulging portion 20 of the toner bottle 13 by biaxial, 
stretch blow molding. As shown, the slider 25 is 
extendable from the mold surface of the side half 14 or 

15, as indicated by a double-headed arrow. The slider 25 
should preferably be moved at a timing that does not disturb 
the final configuration of the body 17 of the toner bottle 
13 in consideration of the stretchinq conditions. To 
drive the slider 25, use may be made of a servo motor by 
way of example. 

As for the bulging portion 20 and shoulder 22 with 
a sophisticated configuration, the portion of the preform 
10 to contact the mold surface of the mold 11, e.g., the 
surface portion R c-f Lhe preform 10 shown in FIG. 7 should 
preterably bp. roughened. The roughened surface 

successfully reduces the substantial contact area betwoen 
the preform 10 and Lhe mold 11 for thereby insuring smooth 
stretching ot the preform 10. In addition, the roughened 
surface reflects heat and thereby effectively raises 
tempera Luxe . This reduces the amount of heat necessary 
for stretching the preform 10. 

Specifically/ the preform 10 may be subjected to 

blasting before biaxial stretch in order to form the 
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roughened surface K. Alternatively , trie preform 10 ut*y 
be formed with the roughened surface K by abrasive cloth 
or abrasive paper. Further/ part of the mold 

corresponding to the surface R may be textured. 

When biaxial/ strfit.r.h blowing is used to torm the 
toner bottle 13, gas present between the preform 10 or the 
toner bottle 13 and the mold 11 i5 usually discharged vie 
a gas vent. As a result, a bump is formed on the outer 
periphery of the toner bottle 13. 

Ac shown in FIG. 10, assume that a projection 60 is 
to be formed on part of the toner bottle 13 for an 
ornamentation or a function purpose. Then, it is 
difficult to maintain the molding accuracy of the 
pxojecLion 60. More specifically, as shown in FIG. 13, 
gas stays in a recess €1 formed in the mold 11 for forming 
the projection 60, preventing the toner bottle 13 from 
being sufficiently stretched into the recess 61. This 
lowers the molding ar.n.iracy of fbp prnjpr.f inn 60. 

FIGS. 18 and 2 0 show a mold 11 configured to solve 
the problem stated above. As shuwn, the mold 11 includes 
a gas vent 6? rnrnmnni rating the r^r.pss 61 to thp nut si rift 
of the mold 11- More specif ically, the gas vent 62 is open 
at the bottom of the recess 61. A sintered material or 
similar hard porous material 63 should preferably be 
positioned in the gas vent 62 $ substantially forming the 
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bottom of the recess 61, i.e., part of the cavity surface . 
In this configuration, gas entered the. rftr.P.ss 61 during 
blow molding is diccharged to the outcidc via the gas vent 
62. The toner bottle 13 cclii therefore be sufficiently 
stretched into the recftss fil , so that the projection 60 
can be formed with high molding accuracy. 

The gas vent 02 maybe open at the bottom of the recess 
61 and at any suitable position adjoining it. The 
projection 60 may be positioned at the bottom of the toner 
bottle 13 or any suitable position adjoining it, if desired. 
Further, as shown in Jr'lG. 2U, a suction pump, for example, 
may be used to forcibly discharge the gas from the recess 
61- 

The qas vent 62 allows the projection 60 to be rormed 
with high accuracy even when the projection 60 has a 
relatively email cross-sectional area and a relatively 
great height. Forcible exhaustion usinq, e.q., a suction 
pump further enhances this p.f f p.rtt . 

Generally, the toner bottle 13 has a relatively great 
height for its diameter. As shown iii FIG. 21 # tu 
adpcjnptely stretch the entire preform 10 for implementing 
desirable transferability, it is preferable to limit the 
stretch of the preform 10 in the vertical and horizontal 
directions to 1.5 to 3 times. More specifically, as shown 

in FIG. 21, assume that the preform 10 has & diameter D 
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ind . height X. - -at the toner bottle »S he. . 

„ end . height D . Then, there should prefersbly ho!d 

rel .rion .n.^.o..^. ° £ * » * 

, OA m FIG . 21. the height A of the preform in and the 
n.ight B of the toner bottle 13 e.ch ere represented by 
. distance between the flange X0b end the bottom- The 
height. A and B. of course, indices the tot.l height of 
the preform 10 end th.t of the roncr bottle 13, 

respectively- , , ^ 

i ^< , w i = i 5t r etch blow 
7tl the esse of convention*! hlexiel. 

.olding, e preform i. heeted while in rotetion. stopped 
. U . suiteble position, end then seL in = -Id. As shown 
in FJG . 22, aESU ». thet the support ring 10b of the toner 
bottle 13, FIG. 1A, ±. formed with luge 27. Then, it re 

nec ry to position the prelection* 27 reletive to the 

Mla . FIG . 2, show, » specitic Implementation for 
positioning the projection. 27. A* .hown. eft.r the 
10 eet on the bio- pin or oerrier pin 12 boo been 
nested, a cylinder or similar drive means 67 causes a 
retractable pusher 68 to contact on. of the lugs 27. Th 

i t + v.~ viirftfoimx 10 reaches 
purtm 68 pushes the lug 27 uuLxl the yi.t* 

Dreform 10 is then 
a prRselP-r.r.ed angular position. The preio 

introduced into the mold 11. 

The implementation iu "G. 23 m**« it needled 

to correct the angular position of the prefer, 10 at the 
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tiM ^» *>. ~~ » i. -10.-. — - — « «• -;- 3 

^ preform 10. the carrier Pin 12 — 1- preferably 

. >-™r. assianed thereto 
released fro* a drive source, not shown. 

,e as to be freely rotetable. 

rIG . 23 shows another speclllc conf louratron of the 
stretch Pin S P for surely stretehin, the bottom or the toner 
b ettle 13 during blow molding described with reference to 
15B or IS. A. Shown, the stretch pin SP is implemented 
as a hollow rod whose tip is closed. Ho.es Vb are formed 
in the tip portion of the stretch pin SP and preferably 
seated at equally spaced positions along the 

woies 75 maybe forxnea 

in the intermediate portion of the stretch Pin SP and 
seated at egually spaced positions along the exrs. 
noTjB9 M „w mn^no. — , compressed air is blown 
into the toner bottle 13 via a pass,,. T *«- - 
rtretch pin SP and holes Such auxiliary compressed 

alr allows the bottom of the toner bottle 13 hav.no . 
eephisticated configuration to be molded wrth hi*. 

eccuracy.^ ^ prJ>rri K(( r .o set a toner bottle In an 

,„_,„ apparatus while causl "9 
electrophotographic image forming apps 

e bo ttle holder to hold one end of the bottle. * rotary 
nracret supports the bottle holder and is rotated bv a -tor 
vio a ,ear train, so that the toner bottle is rotated about 
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its axis- This kind of drive system is applicable to the 
present invention* FIGS. 24A and 24B show drive means 
which may be substituted for or added to the conventional 
drive system. As shown, ribs 2 6 are formed on the bottom 
13a of the toner bottle 13. The drive means is engaged 
with the ribs 2 0 for causing the toner bottle 13 to rotate. 
The ribs 2 6 serve to increase the rigidity or the botrom 
13a at the same time. 

The ribs 20 should preferably extend out from the 
bottom 13a of the toner bottle 13 with inclination. To 
form the ribs 2 6 perpendicular to or inclined relative to 
the bottom 13a, recesses corresponding to the ribs 26 may 
be formed in the mold surface of the bottom mold 16. 
However, the undercut portion 26a of each i ncl i r\aci rib 7.6 
(see FIG. 24D) prevents the toner bottle 13 from being 
parted from the mold. This problem can be solved only if 
the bottoTD mold 16 is rotated whj.le hftjng moved away from 
the bottom 13a. 

One or more lugs should pxelexobly be formed on the 
bottom 13a nt thft rnn*r bnr.tjp 13 in addition to the ribs 
26. The drive means included in the image forming 
apparatus causes the toner boltle 13 to rotate with 
projections thereof engaging with the J\ig*. Specifically, 
in FIGS. 24A and 24B, the bottom 13a and joint move relative 

to each other and cause the toner bottle 13 t.o vibrate , 
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so that the toner can r>e loosened and surely replenished. 
The lugs of the bottom 13a serve to increase the rigidity 
of the bottom 13a at the same time. 

The support ring portion 10b of the preform 10 
affixes the preform 10 to the moid 11 during biaxial, 
stretch blow molding, as stated previously- FIGS. 25, 26 
cuid 27 show specific configurations of the luys 27 fuxxued 
on the support ring 10b and used to, e.g., display tne 
content of the toner bottle 13. For this purpose, the lugo 
27 may be ctixaiiyed at particular posi lions indicative v£ 
t.hft content or may be provided with particular diTnens.i ons 
indicative of the content- Ajs shown in FIG. 25, to form 
the lugs 27, caviLy inserts 32 axe xeiuovably mounted on 
a core 31 that torms part ot s mnlri 3D used to form the 
preform 10. A plurality of cavity inserts different in 
shape or position should prefer ably be prepared beforehand/ 
so that different lugs 27 can share a single core 31. The 
support ring portion 10b with such lugs 27 prevents the 
toner bottle 13 storing inadequate toner from being 
mounted to the image forming apparatus. 

Generally, a bottle holder included in an image 
forming apparatus holds a toner bottle. Ribs formed in 
rhe inner periphery of the bottle holder catch the ribs 
of the toner bottle and thereby cause the bottle holder 

and toner bottle to rotate together. If the lugs 27 are 



termed nn thft circular flange, then they are. Angagftri with 
the ribe of the bottle holder and allow the bottle holder 
axid tonex- buttle 13 to rotate together more effectively, 
in rhis sense, the lugs 27 arp. uAAri tor drive transmission. 

The toner bottle of the present invention may store 
any kind of tonex applicable to cm electrophotographic 
image forming prnr.ftss. For example, f.hf> toner bottle may 
store either conventional toner or a mixture of toner and 
carrier; the toner may be xuayuetic or nonmagnetic. Toner 
may consist of styrene resin, polyester resin or similar 
binder resin, a coloring agent, and a charge control agent 
or- similar additive- In the case of magnetic toner 
constituting a single-ingredient developer, a f errite- or 
magnetite-based magnetic material is further added to the 
toner. 

As for color, black toner, cyan toner, magenta toner 
and yellow toner are applied to a full-color image forming 
apparatus, and each is stored in a particular toner 
container. The size of the toner container and the amount 
of r.onp.r to be stored therein are dependent on t.hp imsgp. 
forming process. 

A force with which a developing section pulls tunti , 
which is used alone, should not be excessive or short - 
Such toner should preferably have true specific gravity 

ranging trom 1 . 35 to 1 . 73. On the other hand, toner, which 
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is combined with a carrier, should prererably have true 
specific gravity ranging from 1-1 to 1.3. Toner with such 
true specific gravity rapidly sinks when packed in the 
toner container of the present invention. This, coupled 
with the fact that the toner contains a minimum of air, 
allows the capacity or size of the container to bo reduced. 

Toner qrains to be packed in the toner conLainer of 
the*, present invention has a mean volume grain si *s of 4.0 
to 12.0 vim, preferably 5.0 to 9-5 y». Grain sizes 
below 4 - 0 m would biiny about prubltiius relating to image 
transfer and cleaning, which follow development. Grain 
sizee above 12.0 pan would make it difficult to maintain 
high resolution. For high definition, Lht? mean grain ssize 
should preferably be 9.b >un or below. 

FIGS. 28 and 29 show a specific device for crushing 
the toner bottle 13 run out of toner, Us shown, the device 
includes a pair of side plates 41 spaced apart from each 
other. Guide pins 42 extend between the side plates 41 
at three corners of the side plates 41. Springs 43 each 
are wound round one of the guide pins 42 • The springs 43 
constantly biae the side plates 41 away from each other. 
Grips 44 should preferably be affixed to the side plates 
43, 5>o that a person can holrl the grips 44 and move the 
cidc plates 41 toward each other* More specifically, a 

person puts the empty bottle 13 In the space between the 
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siae plates « an, tnen moves the siee plates « 
M oh other, thereby crushinc the body 17 of the bottle 13 
in eh. direction. At tto i»t-t. the does 

not have to touch the toner bottle 13 and i. therefore tree 
from smears- 

The cru.hino device shown in »• — » ™* 8 

oxlve source tor drivino it .ay be assembled toother and 
runted in the space ex an imaoe f ermine apparatus expected 
t o receive the toner bottle 13- 1" such a case, the 

orushin, device will auto.atic.Hy crush the toner bottle 
„ when the bottle 13 runs out or toner. The crushing 
oevie. may be eo confined to crush the toner bottle 
in the axial direction, if desired. 

„SS. 30 and 31 show another specific means for 
provonrine toner fro- beine sent out of the toner bottle 
1, when U.e bottle 13 is crushed. As show., an air vent 
vo is forme* in the lower portion of the circumferential 
„.ll of the tonor bottle 13 by punching A cool 7. 

4, affixed to the edges of 
implemented by unwoven cloth is aflixeu 

W air venr ,0 by adhesive 71. A peeLM* sea! shoujd 
preferably be adhered to the outer surface of the seal 72. 
When the toner bottle 13 Is emptied, the oeelable seal is 
rOT ov.d from the seal 72. In this condition, the toner 
bottle 13 can be crushed without toner left therein born, 
sent to the outside. The air vent 70 .ay alternatively 
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M C or- in suitable P-tian of the toner bottle. 

e , the b ul 0 e O portxon stated earlier or the bottom 13a 

&8BP 1c S 1 through 6 of the present invention end 
cooperative exa-ples 1 through , -ill b. described 
hBr .,o 8 fter. The toner bottle of the present invention 
i. produced hy hiaxiel, stretch blow molding that consists 
of the following steps CD through (3) ■ 
(1) injection Molding for producing Preform 

Polyester (PET, UNITIKJV POLYESTER PXSXN SA-1325P 
mailable from LTD . ) and high-density 

polyethylene (HDPE; GREX HO KBlolA available fro- 
pOLYOLEPiN. LTD) -ere mixed together in a ratio PET/HSPE 
of 100/3. Por this purpose, use was -ad. of an in, action 
Elding machine s S available from Toshiba Machine 

Co Ltd. By conventional injection molding, there was 
produced a prefer— ede up of the mouth portion 10a, support 
rlna portion !0b. and stretch blow portion. The mouth 
portion 10. had an outside diameter of - — • «■« 

thickness of 2.3ao mm. The support ring portion 10b was 

.ti^ioabvlfi nun and had an outside 
spaced from the mouth portion 10a oy 10 «» 

oiamet.r of SO. S mm end a wall thickness of 7.0 mm. The 
B tret=h hlow portion had a length of ». - and a wall 

thickness of 4.0 mm. 

The mouth portion 10a and support ring pnr^nn 

directly form the toner outlet aid circular flange of a 
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toner bottle or product, respectively. Thxee lugs A, FIG. 
2, are formed integrally with the support, ring portion 10b 
by injection molding. The lugs A are positioned on the 
support rinq portion 10b at equally spaced locations along 
the circumference; the tips of the lugs A lie on a single 
circle- The outside diameter of the support ring portion 
10b Lhexeluxe includes the lips u£ the three lugs A. The 
outside diameter or fhf> support ring portion 10b, which 
is 60. 8 mm, lc cube t ant i ally the same as the outside 
diameter of a tunei buttle. By the above procedure, nine 
prefnm? rii f f *r*nt in the circuJarity of the mouth were 
produced. 

(2) Heating of Prefurm 

The preforms each were supported by a blow pin and 
rotated while being heated at eight positions in the same 
manner as shown in FIG. 15A. A molding machine CSB-152/20M 
available from TAHARA CO. , LTD. was rotated at a speed of 
45 rpxn while heating each preform at eight posifinns Nn. 
1 through No. 0 . The above molding machine has the maximum 
output of 39 )cw. The following heater values {%) were 
assigned to the positions No. 1 through Mo - R! 

No. 1 No. '/ No. 3 No- 4 NO. 5 NO. 6 No, 8 No, 9 
52. 0 52.0 43.8 43.8 36.3 42.5 43. 8 44.5 
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it is to be noted that a heater value refers to the 
ratio of an output assigned to each position to the maximum 
output of 39 3cW; the greater the heater value , the higher 

the heating temperature. 52.0 % (output of 20.2 kw) higher- 
than the others is assigned to the positions No, 1 and No, 
2 corresponding to the bulging portion. 
(3) Stretch blow Molding 

Each preform softened by heating is left in the air 
for about 20 seconds and then shifted, before being fully 
cooled off, to a mold together with a carrier pin. The 
mold was configured to form the spiral rib shown in FIG. 
4, reinforcing structure 8 9 shown in FIC- 7, reinforcing 
structure 99 shown in FIG. 8, and ribs on Lhe bottom. 

Subsequently, compressed a5r was sent into the 
preform received in the mold and supported by the carrier 
pin. As a result, the preform was sLrunyly stretched in 
the circumferential direction except, for its root portion. 
At the came time, a stretch rod or stretch pin stretched 
the preluiiii in Lhe axial direction. Consequently, the 
preform was biattially stretched up to the bottom, Tormlng 
a toner bottle made up of a mouth and a body. 

More specifically, Lhe stretch blow molding step was 
executed under the following conditions particular to the 
molding machine C3G 152/20M mentioned earlier. The 

preform supported by the carrier pin and softened by heat 
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was affixed aL a sealinq air prebisuie of 0.7 MPa, so that 
air does not. JftsK vi * the support, portion during stretch 
blowing. In the mold, the stretch blow portion of the 
preform was extended radially outward. Compressed air was 
6 sent into the preform at. a low pressure of 0.45 MPa for 
1 second and then at a high pressure of 3-5 MPa to 3.8 MPa 
for 3.52 second. Subsequently, the preform was exhausted 
for 0.88 second. 

In parallel with the sending of compressed air, the 

10 stretch rod or stretch pin was extended to a position of 
220 mm at a speed of AO * and then to a position of 420.5 
mm at a speed of 25 %. These positions each are 
representative of a particular distance from the reference 
position of the molding machine. The maximum speed 

15 available with the molding machine is 100 %. The delivery 
of compressed air at the low pressure of 0.45 MPa was 
effected when the stretch rod was extended to a posiLiou 
nf mm. Tn prevent thp mold from opening due to 

compressed air, the mold was pressed by a mold air pressure 

20 of 1J MPa to 2.0 MPa. 

A toner bottle produced by the steps (1) throxigh (3) 
had the following dimensions. The mouth had an outside 
diameter of 28.5 mm and a wall thickness of 2.325 uuiu The 
cylindrical wall of the mouth was 16 mm long between its 

2fi toner outlet and the circular Ilange. The flange, 
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including three lug©/ had an outeide diameter of 60.8 mm 
and a thickness of 2 . 0 mm. The body had a circumferential 
wal 1 having a wall rhi cVness of 0 . 35 mm, an outside diameter 
of 72 mm, and a length of 277.5 mm- Also, the body had 
5 a bottom haviug thickness of 1 mm up to a height of about 
2. U mm and 2. h mm thi r.i hs . The toner bottle had a volume 
of 915 cc and consumed 0.063 kg of resin. The toner bottle 
included the bulging portion/ spiral rib, reinforcing 
structure ot FIG. 7, reintorr.ing structure of FIG. 9, and 

10 ribs on the bottom. 

To determine the performance of nine toner bottles 
produced by the above procedure, coaxiallty was measured 
by a specific method to be described later. A toner and 
carrier mixture, i.e./ a two-ingredient type developer 

15 having a grain size of about 9.5 m was packed in each toner 
bottle in an amount of 3 60 g - The toner bottJfc was then 
mounted to a toner hopper unit included in an 
electrophotographic imaqe forming apparatus Aficio 
1022/1027 available from RICOH CO . ✓ LTD. The apparatus 

20 caused the toner bottle to repeatedly make one rotation 
and then stop Tor 10 seconds until the toner bottle became 
substantially empty. At this instant, how the toner flew 
about was observed and estimated with respect to five 
consecutive ranks: 
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Rank i: over entire outer periphery of bottle 
Rank 2: up to outer periphery of shoulder 
Rank 3; only outer periphery of mouth 
Rank 4: only around seal 
Rank 5 : nowhere 

Raxik 3 and above were determined Lu be free from the 
problems ot the r.nnv^nti ona I toner . fits, 32 lists the 
results of estimation. As shown, the examples 1 through 
6 with cixculaxily of 0,7 and above cause a minimum of toner 
to fly about . 

When the examples 1 through 6 each were mounted to 
Lhe previously mentioned image forming apparatus , about 
11, 000 images could be output with an A4, 6 % chart. This 
teaches that the examples 1 through 6 can desirably 
discharge toner stored therein . 

A specific method of measuring coaxiality will be 
described hereinafter. First, the diameter of a circle 
formed by the positioning portion (outside diameter of the 
circular flange in the illustrative embodiment) is 
measured. Further, the outside diameter of a portion, 
which adjoins the bottom, where the entire circumferential 
surf are (portion X h*rp.inarter) is smooth is measured- 
Then, a difference between one-half of the former diameter 

and that of the latter diameter is calculated (value A 
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hereinafter) . 

Subsequently, the circular flange is placed on a 
horizontal v-blocX while the portion X is supported by a 
scriber mounted on a height gauge. Assuming that the 
height of the V block where the flange is positioned is 
zero, then the height or the height gauqe, i.e. , the height 
of the scriber is adjusted on the basis of the value A, 
thereby positioning the toner bottle horizontal. 

Further/ a dial gauge is positioned at the highest 
point of the toner outlet of the toner bottle , and then 
the bottle is slowly rotated by more than one rotation. 
A difference between the maximum and minimum values read 
by the dial gauge is determined to be r.naxiality. The 
height gauge and scriber are equipment for precision 
iueasuremeni and usually used on a flat plate or v block. 
Specifically/ the height gauge has a measuring terminal 
at its tip and mcasurce the height or the position of an 
eiiticle in the foxm of a. ljumerical value. The scriber is 
a metallic har scribed sur.h that its surface is flat when 
mounted to the height gauge . 

Example* 7 Lhxuuyli 9 each were identical in condition 
witrt the examples I through 6 except the following. The 
previously mentioned polyester SA-1325P was used alone as 
a raw material. The following heaLe* values (%) were 

assigned to the positions No. 1 through No. 8; 
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No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 0 
b4.6 b4.6 46-0 46.0 38.1 44.6 46*0 46.7 

As a result* three, substantially transparent toner 
bottles ot substantially the same size as the examples l 
through 6 were produced. FIG- 33 shows, the results of 
performance test executed in the same manner as with the 
examples 1 through b. As FIG. 33 indicates, the results 
of performance test are also satisfactory. 

Further, when the examples 7 through 0 each were 
mounted to the previously mentioned imaqe forming 
apparatus, about 11,000 images could also be output with 
anA4, 6 % chart. This teaches that the examples 1 through 
9 can also desirably discharge toner stored therein. 

As described above, the present invention 
successfully achieves all of the first to four objects 
thereof. 

Various modifications will become possible tor 
those skilled in the art after receiving the teachings of 
the present disclosure without departing from Lhe scupe 
thereof. 



